Recombination and speciation: Loci near centromeres are more differentiated than loci near telomeres between subspecies of the European rabbit (Oryctolagus cuniculus), Nuno Ferrand and Michael W. Nachman Recent models on the genetics of speciation suggest that regions of low recombination facilitate species divergence in the presence of gene flow. The authors test this prediction by sequencing genes near centromeres and genes near telomeres in two subspecies of rabbit. Genes near centromeres exhibit higher levels of linkage disequilibrium, consistent with lower levels of recombination, than genes near telomeres. All telomeric loci display little differentiation between subspecies, but three of five centromeric loci show strong differentiation. These results support the new speciation models and show that species can remain differentiated in low recombination regions even in the presence of gene flow and even in the absence of chromosomal rearrangements.
Association mapping in outbred populations: Power and efficiency when genotyping parents and phenotyping progeny, pp. 755-765
Stephen F. Chenoweth and Peter M. Visscher
Association studies-genotype-phenotype correlation in outbred individualsare a powerful tool for exploring the genetic architecture of quantitative traits in natural populations. The approach works well for traits that can be measured with limited error, but it is impractical for traits that are best measured in groups of individuals, such as life history and behavior. The authors explore the feasibility of an alternative method in which associations are tested indirectly between parental genotype and offspring phenotypes. This article also describes tools for determining optimal experimental design considering cost constraints.
The Saccharomyces cerevisiae PRM1 homolog in Neurospora crassa is involved in vegetative and sexual cell fusion events but also has postfertilization functions, pp. 497-510
André Fleißner, Spencer Diamond and N. Louise Glass
Cell fusion is a crucial process not only for fertilization during the sexual cycle, but also for union of somatic cells during tissue development. The molecular mechanisms associated with plasma membrane merger during cell fusion either in somatic cells or between gametes are not well understood. The authors use the genetically tractable fungus, Neurospora crassa, to assess function of the Prm1 gene in cell fusion. Results implicate Prm1p as a mediator of cell fusion during vegetative growth and fertilization. In addition, Prm1 mutants fail to undergo sexual development, implicating Prm1p in cell fusion events that occur post-fertilization in N. crassa.
Cis-regulatory variation is typically polyallelic in Drosophila, pp. 661-670
Jonathan D. Gruber and Anthony D. Long
Gene regulatory variation is likely to play an important role in evolution. In this study, the authors compare the relative expression levels of genes in 16 Drosophila strains. Their results suggest that large-effect, deleterious mutations cannot be the source of regulatory variation. Instead, their data are more consistent with models in which many polymorphisms, each with a relatively small effect, contribute to the sum cis-regulatory properties observed in each strain. Gene expression is regulated by methylation and acetylation of histone lysine residues. It is thought that acetylated and methylated lysine residues of histone H3 function interdependently to regulate gene expression, and a simple genetic test of that is to determine the phenotype of a double mutant. These authors analyze mutants lacking acetylated and methylated lysine residues in histone H3 and find that they have largely independent effects on yeast gene expression.
Genetic and genomewide analysis of simultaneous mutations in acetylated and methylated lysine residues in histone H3 in
The Caenorhabditis elegans ing-3 gene regulates ionizing radiationinduced germ-cell apoptosis in a p53-associated pathway, pp. [473] [474] [475] [476] [477] [478] [479] [480] [481] [482] Sitar Shah, Karl Riabowol and Paul E. Mains The inhibitor of growth (ING) family of tumor suppressors seem to mediate stress responses, particularly by inducing apoptosis in response to DNA damage. Almost all work on the ING family has been done in mammalian cell culture, where the interrelationship between ING and p53, a well known tumor suppressor and mediator of responses to DNA damage, is unclear. This article reports that the Caenorhabditis elegans ing-3 gene acts in concert with p53 to mediate germline apoptosis after ionizing radiation. Carbon sequestration and the use of bioenergy are key for battling global climate change. The plant cell wall polymer lignin represents the second-most abundant biopolymer on earth and can serve as a major carbon sink for atmospheric CO 2 , but it also impedes biomass processing. This article reports analysis of the organization of the sorghum cinnamyl alcohol dehydrogenase (CAD) genes, which encode the last step in the synthesis of lignin precursors. Their comparison among species uncovered similarities and differences in the gene family structure and expression profiles and revealed the key CAD family member involved in lignification in sorghum. This knowledge will be of value when tailoring lignin to a specific end use.
Drosophila vesicular monoamine transporter mutants can adapt to reduced or eliminated vesicular stores of dopamine and serotonin, pp. 525-541
